eWeripheral surface of hollow tubotkr 



METHOD OF LINING OF INNeWeRIPHERAL SURFACE OF HOLLOW TUBU«R BODY 

PUB*. NO . : 63-034121 [JP 63034121 A] 

PUBLISHED: February 13, 1988 (19880213) 
INVENTOR(s) : FUKUSHIMA HIDEO 

IKEUCHI AIJI 

YOKOYAMA SHIGEKI 

NOGUCHI YASUO 

APPLICANT (s): CHUKO KASEI KOGYO KK [470894] (A Japanese Company or 
CorDoration) , JP (Japan) 

NIPPON PETROCHEM CO LTD [352258] (A Japanese Company or 
Corporation) , JP (Japan) 
APPL NO.: 61-176652 [JP 86176652] 

FILED • July 29, 1986 (19860729) rt „ 0 ,„o 

ife. St! h^ 3 ^--- 0 ^ 2 ^L^iarco^ndsH 

JAPIO CLASS i« ^ (CHEMICAL ENGINEERING - Fluid Transportation) 
JAPIO KEYWORD:R124 (CHEMISTRY Epoxy Resins) ju 
JOURNAL: Section: M, Section No. 717, Vol. 12, No. i , 9 

13, 1988 (19880713) 

ABSTRACT 

PUKPOSE: To realize a single and low cost lining in which the adhesion 

core is removed. 

CCSTITUTJON: A sheet having an ultra-high "^f^f 

than the inner siameter of a hollow tunui y ho iiow tubular body, 

thermal expansion coefficient larger than that of the ho llo inserted 
Next, the heat resisting core, round which the sheet is wound J 

111 h0 th°e W meftina r pSX ofuitr -h gh-moiecular-wSght polyethylene, 

exceeding the melting point or ux * ahout 140-28O deg.C so as to 

down together with the heat resisting core. Because the ^ y gs tQ 

SSS^LlS. "SSSi ood y The xSJT&r onto its inner 

peripheral surface. 
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Japanese Patent Laid-Open No. 63-34121 
Inventors: Hideo Fukushima, et al. 

Applicant: Chuko Kasei Kogyo Kabushiki Kaisha and 
Nihon Sekiyu Kagaku Kabushiki Kaisha 



[Problems That the Invention Is to Solve] 

The present invention has been made to solve the 

conventional problems described above, and has as its 

object to provide a method of lining the inner surface of 
a hollow tubular body using a highly polymeric 
polyethylene, which method can provide good adhesion 
properties with the hollow tubular body and arbitrarily 
adjust the thickness of a lining film easily at low cost. 

[Means of Solving the Problems] 

According to the present invention, there is 
provided a method of lining an inner surface of a hollow 
tubular body, characterized in that a film or sheet 
having at least a highly polymeric polyethylene film is 
wound on a heat-resistant core having an inner diameter 
smaller than that of the hollow tubular body and a 
thermal expansion coefficient larger than that of the 
hollow tubular body in such manner that end portions of 
the film or sheet overlap those of the heat-resistant 
core, the resultant structure is inserted into the hollow 
tubular body, the highly polymeric polyethylene is heated 
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to its melting point or more and fusion-bonded to the 
inner surface of the hollow tubular body, the highly 
polymeric polyethylene is then cooled, and the 
heat-resistant core is removed. 

The present invention uses a film or sheet having at 
least a highly polymeric polyethylene film. Examples of 
the highly polymeric polyethylene are a polyethylene 
polymer and a copolymer of ethylene and a small amount of 
a-olefin such as propylene, butene-1, hexine-1, 
4-methyl»pentene-l, or octene-1 . The limit viscosity of 
the highly polymeric polyethylene in a 135 'C decalin 
solution is preferably 8 or more in favor of wear 
resistance and impact resistance. 

The film or sheet used in the present invention may 
be a single layer of highly polymeric polyethylene, but 
can be a multilayered structure obtained by stacking a 
base material layer thereon. An adhesive layer may be 
formed between the highly polymeric polyethylene layer 
and the base material layer. 

To improve the adhesion properties between the 
hollow tubular body and the film or sheet containing at 
least highly polymeric polyethylene, an adhesive layer 
may be formed on the outer surface of the film or sheet 
in the present invention. 
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In the present invention, examples of the film or 
sheet (to be simply referred to as a sheet hereinafter) 
having a highly polymeric polyethylene layer are a 
pressed sheet formed by pressing, a skived sheet skived 
from a cylindrical body obtained by extrusion molding, 
injection molding, or forging, and a porous sheet (film) . 

The porous sheet is a sheet with pores in which 
surfaces of particles of highly polymeric polyethylene 
are partially fusion-bonded. Various methods can be used 
to form this porous sheet, and the method is not limited 
to a specific one, but the following method of is 
particularly preferable. A powder of the highly 
polymeric polyethylene is supplied between pressure rolls 
or heat rolls, and the powder is fusion-bonded in the 
temperature range of 140 *C to 250 *C to obtain a preformed 
porous sheet. More specifically, as described in 
Japanese Patent Laid-Open No. 60-46215, a highly 
polymeric polyethylene powder is supplied between two 
rolls rotated in the opposite directions, and powder 
particles are fusion-bonded in the temperature range of 
140 *C to 250 *C to obtain a porous sheet. This preformed 
porous sheet has highly polymeric polyethylene particles 
which are loosely bonded. As compared with a perfectly 
densified sheet, the above porous sheet is poor in 
tensile strength and breaking extension, but has an 
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advantage as the continuous manufacture at low cost. 
This porous sheet is used as a preformed sheet for 
fabrication. 

The thickness of a sheet made of highly polymeric 
polyethylene is not limited to a specific value. If the 
thickness is excessively large, a step formed upon 
winding the sheet is excessively large. If the thickness 
is excessively small, the sheet must be wound a large 
number of times. Therefore, the thickness is normally 25 
|Xs to 500 \ls, and preferably 100 |xs to 300 [is. 

According to the present invention, another base 
material film is adhered on the outer surface of the 
single highly polymeric polyethylene sheet through an 
adhesive layer, or a -multilayered sheet may be used, 
thereby obtaining a multilayered highly polymeric 
polyethylene sheet. Examples of the base material used 
here are a homogeneous or heterogeneous thermoplastic 
resin (e.g., polyethylene, polypropylene, polyamide, 
polyester, or polystyrene) , rubbers (e . g . , synthetic 
rubber and natural rubber) , a cloth, and a metal foil 
(e.g., an aluminum foil). 

The adhesive layer between the base material layer 
and the highly polymeric polyethylene layer or the 
adhesive layer formed on the outer surface of the film or 
sheet preferably uses a normal adhesive (e.g., an 
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epoxy-based adhesive or urethane-based adhesive) , or a 
polyolef in-based resin denatured with unsaturated 
carboxylic acid (e.g., acrylic acid or maleic anhydride) 
or its derivative. 

Examples of the hollow tubular body in the present 
invention are straight pipes made of iron, steel, and 
stainless steel, and couplings such as a profile pipe, a 
cheese, and an elbow. 

The heat-resistant core used in the present 
invention is not limited to any specific one if it has a 
thermal expansion coefficient larger than that of the 
hollow tubular body and a heat resistance against a 
heating temperature or more. Examples of the 
heat-resistant core are a metal (e.g., cast iron, steel, 
copper, brass, aluminum, or nickel), a synthetic resin 
(e.g., an ethylene tetraf luoride resin), or a composite 
material thereof. If the core is made of a metal, a 
f luoroplastic coating may be formed on the outer surface 
of the core to facilitate removal of. the core. 
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ABSTRACT : 

PURPOSE: To realize a simple and low cost lining, in 
which the adhesion 
property between a sheet having an 
ultra -high-molecular- weight polyethylene 

layer and a hollow tubular body is excellent and the wall 
thickness of a lining 

layer of which can be freely controlled, by a method 
wherein a sheet having the 

ultra-high-molecular-weight polyethylene layer is wound 



round a heat resisting 

core and, after that, inserted onto the inner surface of 
the hollow tubular 

body, integrally welded by heating and, after cooling, the 
core is removed. 

CONSTITUTION: A sheet having an 
ultra- high-molecular- weight polyethylene 

layer is wound round a heat resisting core so as to overlap 
its end parts to 

themselves. The heat resisting core must have an outer 
diameter smaller than 

the inner siameter of a hollow tubular body and at the same 
time a thermal 

expansion coefficient larger than that of the hollow 
tubular body. Next, the 

heat resisting core, round which the sheet is wound, is 
inserted in the hollow 

tubular body and, after that, heated up to a temperature 
exceeding the melting 

point of ultra-high-molecular-weight polyethylene, 
preferably a temperature 

within the range of about 140∼280°C so as to 
thermoweld the sheet 

having the ultra-high-molecular-weight polyethylene layer 
to the hollow tubular 

body in order to integrate both of them. The hollow 
tubular body with the 

integrated sheet having the ultra-high-molecular-weight 
polyethylene layer as a 

lining layer is cooled down together with the heat 
resisting core. Because the 

heat resisting core contracts itself by cooling, the core 
can be easily removed 

so as to manufacture a hollow tubular body with the lining 
layer onto its inner 
peripheral surface . 
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BASIC -ABSTRACT: 

Ultra-high mol.wt. polyethylene is lined around a solid 
rod or hollow pipe by 

(a) winding film contg. ultra-high mol.wt. polyethylene 
around the rod or pipe 

so that the longitudinal margins overlap the vicinal 
longitudinal margins; (b) 

winding a sheet of material having thermal expansion 



coefft. lower than that of 

the polyethylene around the polyethylene -wound rod or pipe; 
and (c) heating the 

wound rod or tube to a temp, higher than the m.pt. of 
polyethylene to melt and 
integrate the polyethylene film. 

Pref . the polyethylene is homopolymer or copolymer with a 
minor amt . of 

alpha-olefin and has intrinsic viscosity of at least 8, 
measured at 13 5 deg.C. 

in decalin. It is used in the form of press sheet, skive 
sheet or porous sheet 

having a thickness of 25-500 microns. The wound 
polyethylene layer may be 

laminated adhesively with other thermoplastic resin film, 
rubber sheet, cloth 

or Al foil. The postlining material is pref. glass tape, 
aramide fibre cloth 
or metal foil . 

USE/ADVANTAGE - The lining process provides rod or pipe 
lined with ultra-high 

mol.wt. polyethylene which has low extrusion or injection 

moulding 

workability. 
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